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~ ew J' ersel, U. 
Niagara, 19; 23,] 82. 
." Fa.Us, 475. 
Nichols, W.:H., 398. 
Nicolett, J. N~, 434. 
Niobrara., 74. 
Nobleton; 471. 
Norris, H. W., 287, 
Norton,W. H.i 115. 
. ea.ke, W. R., 259. 
OakPa.rk, 447.· 
Ooher,29. 
Oelwein, drifta.t, 466. 
Ogden well, 255. . 
Ogston,Dr~ Francis, 395 . 
Olivine, 93.. . 
Alteration products, 94. 
Diabase, 82. 
O. M. C. Spring, Colfa.x, .381, 385. . 
Oneota, 181, 206.' . 
Analysis, 293 
'- Lim€ostoRe, 20. . 
Ore bodies, 4~. 
. Lead in, 42, 54, 56. 
Localization of, 58. 
Ore deposits, origin, 57. 
, Upper Mississippi region, 
24 •. 
Ores of lead and zinc, 25. . .. .. 
Odginal source of the lead and zinc, 58: 
· Origin of ore deposits, 57. 
Osceola well, 33\:1. 
Oskaloosa well, 308 . 
.. Record, 309. 
-Ottumwa wells, 317, 380, 406. 
. • Analysis,318. . 
Artesian. Well Co .. well,. 317 .. 
. Morrell & Co; well, 319: .'. 
. Record, 319 
Output of Iowa mines, 66. 
Overwasllplains, 442 . 
Owen,D.D., ]6, 434. 
Oxygen, 358. 
V<l.cking& Provision Co well, 208. 
Palisades, 72, 102; 
Panora. 441, 443. 
Pa.per Co. well; 241. , 
· Parker, E. A. D., 224, . 
Parkes, Dr. 'E. A., 394, 396. 
Parkes, Dr. L. C., 394. 
· Patrick, G.'K,52. 
Pease, 1. L.. 257. 
Pella well, 310. . . 
. Record, 311. 
· Percolation increased by pressure, 166. 
· Permeable stratum. 165. 
Philbrook, B. F., 257. 
Phole Air Lift, 194, 411. 
Phreatic water, 154. 
Pictured Rocks, 21. 
Polit City gra.vel pits, 444. 
.. 
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Polk county, 433. . ... 
Court House well, 299,380, 381. 
• 
Posepny,F., ,62. 
. Analysis, 299 . 
Post"glacial time, length of, 475; 
Postville well, 188. " 
Cost of, 413: 
Record, '189. 
Potsdam, 140. , 
Powell,J. W., 408. 
Prairie du Chien well,recordof,187. 
Prices for drilling,4l2. . .' 
Public supply, artesian waters as, 407. 
PUIIl pelly, R. , 84. . ' , " 
Purity of artesian supply; 413. ' 
Pyrite, 28. 
Quartzite, 75. 
Age, 111-
Origin, 109. 
Petrographic description, 
101. 
Thickness of, 78. 
Ra.infall, 155. 
Ratio of, to stream flow, 156. 
Ra.tcliffe, J.G., 202. 
Receptaculites .oweni, 23. 
, Records of the wells, 174. 
Ackley,219. ' 
Algona, 196. 
Amana, 287. ' ' 
Anamosa, 263. 
Atlantic, 336; 
Belle Plaine, 350. 
Boone, 253. 
Calmar; 191. 
Cherokee, 232. 
Clinton, 245. 
Da.venport, 277. 
Des Moines, 2\15. 
Dubuque. 211. 
Durilap, 257. 
Emmetsburg, 197. 
Fort Madison, 322. 
Glenwood, 343. 
Grinnell, 289. 
Holstein, 223. 
Homestead, 284: 
Jefferson, 256. 
Keokuk, 324. 
Lansing, 200. 
Le Mars, 232. 
Manchester, 217. 
Marshall, 249. 
Mason City, 194. 
McGregor, 187. 
Moline, 279. ' 
Monticello, 266. 
Mount Clara, 322, 
Mount Pleasant, 320. ' 
Nevada; 251. 
New Hampton, 192. 
Oskaloosa., 309. 
Ottumwa, 319. 
Pella, 311. 
Prairiedu Chien, 18T. \. :,.", Postville, 189. , ' 
Redfield, 300. 
I, Rock Island, 279. 
'\ :,'.' Sabula, 260. 
, l;janborn,198. 
Sigourney, 306. 
. Sioux City, 226. 
TiptoIl,262. 
Yinton,267. 
Washil}.gton; 305. 
Webster City, 221. 
West Bend, 231. ' 
West Liberty, 282. 
Redfield well,300. 
Record, 300. 
Reiatiollsof theWiscbnsin and Kansan 
Drift Sheets in centralIowa,429. ' 
Replacement theory, 63. , . ' 
Reservoir sandstones, amount otwater 
in, 163 
Dip, 164. . 
,. . .'., . . Thickness. 163>" 
, Re8urrecteQ: rivers, 459. ' , ' 
lUcker,O.R,265, 
, :Etiverchanges,458. 
:ai'ver wa.ters.analysis of, 365. 
Robinson,J.R.,32L, 
Rockwood, E.W., 210. 
, . Rosenbusch,U:,87. 
, Russell,B. P.,331. 
Russell,!. C,' 467. 
Russia, 14. " 
Rutile, 103. 
'. Sabula water, 3~5. 
Well, 259, 406. 
I. ,~~6J~~~sf:'9. 
,SacsandFoxes,15,16. 
Sain.t Croix, 20, 140, 180. ,. , 
, . . . .. '. Outcrop of, 152. 
, Saint Lawrence, 1M, 206. 
$aint Peter, 21, 144,)81,206, 301. 
. . ' Outcrop of, 15I. 
,Saline waters, 378,389. ' .. ,' ~ 
Salisbury, R. D., 434,444, 467. 
, Salt Lake Valley, 134., 
, , Samples, care of. 420. ' 
,'. Sanborn well, 198, 407. , 
, . An&lYl3is; 198. 
Record, 198. 
Sandstones as reservoirs, 163. 
, Sanitary ana.lysis, Dubuque.c....:. 
, Bank & Insurance Building CQ.' 
well, 210. -
Washington well, 304~, 
: Santander, 13. , .',-
I, San Louis Valley, 134. Sal'desQn, F. W., 143. 
.• 
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Sardinia, 14. 
Satin spar; 21}, 31. 
Saxony, 13. , " " 
Say lorville well,' 300. ' 
Saylor, well sections near,'4.47. 
Scale-forming minerals, 400. 
Schieferspa.th, 31. ' 
Schmid,t Brewery well,20S, 272. 
, Record, 212. 
Schmidt Building well, 272. 
School for the Deaf well, 340. 
Schuster, Max, 'S4. 
Selenite, 36. ' , 
Analysis, 34(l. 
SeleniticwaterE, 380, 389. 
Shallow wells', analysis of, 367. 
Sherrill mound, 19. ' 
Sigourney well, 305, 
, Record, 306. 
Silurian, 147, 205,238, 261}, 301. 
iSea.58. 
Silver, 26; , 
Simpson furnace. 17. 
Sinsinawf!, mound, 19. 
Sioux City well, ,224, ,372,381, 407. , 
, Algonkian in, 140. 
Analysis, 225. 
Record, 226. 
Falls, 74: . 
,Quartzite, .area of,71. " 
And certain, related 
rocks, 61}. 
Erosion in, 73. 
Sla.te, origin of, 101}~ , ' 
Petrographic description, 105. 
Slates, n,' , 
Smelting, early methods, 17. 
Smith, E. B., 360. 
Smithsonite, 26. ' 
Sodic alkaline waters, 377, 38S. ' 
Magnesicsulphated waters, 383. 
. Sulphated waters, 384. I 
Soper, E. B., 196. , '. " .. 
Southeasternlowa, art,e, sl,a, n condltIOns, I 
303. ' 
Wells of, 315. , 
Southwestern Iowa, artesian condi-
tions,334. 
Southe, C. B., 246. 
Spain, 13. 
Wells of, 328. 
Spar caves, 30. , ' 
Specht's ferry, 22. 
Special description of the mines, 43. 
Sphalerite, 27. ' 
Spotted slates, 107 . 
Statistics, 65. 
, Stalactites, 32. 
Forma.tion of, 35. 
Staruey, Orin, 193. " 
Steam Heating Co. well, 208, 406. 
. Analysis, 209. 
Record, 211. 
G Rep 38 
Stevenson,Dr. Thomas, 31}7. 
Storm water, 153. ' 
Story county, 433, 436. 
'Stream water, 153. 
S1ibterran~an crevices, 167. 
Sulphated water, 381, 381}. 
Sutherland, Dr. John, 395. 
Swan, W. E., 191,197. 
Swanson, S., 192. 
Sweden, 14. 
Syncline, Mississippian1 317. 
Synclinal baSins, 135. 
Table mound, 19. 
. Terraces, gravel, 442. 
Therapeutics of artesian waters, 386. 
Thermal waters, 372. 
Thickness of coal measures, 329. 
Formations, methods of 
determining, 321}. 
Thomas, B. F., 200. 
Thomas, C. P.,230. 
Tiffany, A. S., 272. 
Timber range, 37, 45. 
Time ratios, 467. 
Tipton well, 261. 
Record, 262. 
Todd, J. E., 79,111,227. 
Topography of Sioux quartzite, 72. 
Toronto stage, 466. 
Torrey, C.O., 214. 
Treganza, J. A., 11}5. 
Treichler, W. H., 261. 
Trenton, 270, 30l. 
, Limestone, 19, 21. 
Trewin, J. H., 56. 
Tri~Oity Packing & Prov.Co. well, 272. 
Trueb, Southwell & Co. mine, 49, 66. 
Tschermak, Gustav. 32. 
Tyler, L. G., 257. . 
Typhoidfever, mortality from, 415 . 
[Jdden,J. A., 2V2. 
Upham, W., 437, 467. 
Upper Oarboniferous, 150. . 
Mississippi lead and zincoreglOn 
18. 
Oneota, 142. 
Silesia, 13. 
Utah,14. 
Van Hise, C. R., 81, 107,112. 
Van Hyning, T., 294. 
Vertical crevice, 55. 
Sheet, 40. 
Vieille Montag-ue, 13. 
Vinton well, 266, ,406. 
Analysis, 267. 
Record .. 267. 
Volcanic water, 154.-
Waite, E. G., 265. 
Wa.kefield, G. W., 224. 
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Walker,G. M., 322. 
Walker,C. W;,185. 
Washington~D8sMoinessec.tion,300. 
Washington well, 304, 38t, 406. 
Analysis, 304. 
Record, 305. . . 
.. . Sanitary analysis, 304. 
Water analysis, 353._.. ... '. 
Bearing stratum, If! 9. .. 
HOl'izotts.at:CliutoIi,242. -..... . 
Of imbibation, 16l. 
Of percolation, 161. 
Otsaturation, 160. 
Waters' leadfurnac.e, 16 .. 
Waters, W.G., 66. 
Watson, w:. ;208. 
Walikesha springs, 375. 
Waukon well,202 .. _ 
Way,J. T., 395.. ... 
Webster City well, 220, 381, 407 ... 
Analysis. 220. 
Record, 221. 
Weems, J. B., 122.357. 
Well at Ac.kley, 219. 
Algona, 196. 
Amana, 286. 
Ames, 252. 
Anamosa, 262. 
Atlantic., 336. 
Belle Plaine, 350. 
Boone. 252 .. 
Britt; '195. 
Calmar, 191. 
Cedar Rapids, 246. 
Centerville, 226. 
Cheroki3e; 232. 
Clarinda: 339, 
Olinton, 241. 
Colfax, 293, 
Council Bluffs, 34:0. 
Oresco: 201. 
DavEmport,272; 
DesMoines,294 .. 
Dubuque. 208. 
Dunlap, 257. 
Emmetsburg, 196. 
Farmington, 320. 
Fort Madison, 321. 
Glenwood. 340. 
Grinnell, 287. 
Harper's Ferry, 20l. 
Holstein, 222. 
... - Homestead, 283. 
HuH, 199 .. 
Jefferson, 255. 
Keosauqua, 320. 
Keokuk, 322. 
Lansing, 200. 
Le Mars,·.232. 
Manchester, 214. 
Marshall, 249. 
Mason Oity, 193. 
Mc.Gregor; 185. 
Molme, 279. 
Monona, 18S. 
Monticello, 265 .. 
Mount Clara, 322.·· 
MountPleaslIont,320 •. 
Nevada, 250. 
New Hampton, 192. 
. NewtoD, 292. 
Ogden, 255. 
.-vS0tula'····.339;: .,_. 
Oskaloosa, 308. 
Ottumwa. 317. 
Pella.~310. 
Postville, 188. . 
PrairieduChien,187. 
Redfield, 300. 
Rocklsland, 279 .. 
Sabula, 259. 
Sanborn, 198~ 
Say lorville,300. 
Sigourney, 305 
Sioux City, 224. 
Tipton, 261. 
Vinton. 266. 
Washington, 304. 
Waukon, 202. . . 
. Wabster City, 220. 
West Bend, 230. 
West LiQerty, 281. 
Wilton, 28Q. -
Wells, shallow, analysis 6f,368. 
Of southeastern Iowa, 315. 
Of southwestern Iowa, 328. 
West Bend well, 2130, 407. 
Analysis, 230; 
Record, 231. 
Water, 375. 
West Liberty well, 281,378, 4.05, 406. 
. Analysis. 281. 
. Record, 282 .. 
We1Jtphllilia,13. 
Wharton: crevice, 49 . 
. White,C. A., 111. 434, 436. 
Whitney, J. D., 59. 
Williams, E. H., 467. 
Williams G. H., 87, 112. 
Wilton well, 280,380, 1Q6. 
... Analysis, 280. 
Winchell, N.H., 197,469. 
. Winslow, Arthur, 13; 59. 
Wisconsin, 14. . . 
. Drift, bOrder of, 440; 
Characteristics,. 438. 
Early work. 436. 
Relation to loess, 44.4. 
Topography, 437. 
Stage, 465., . 
Witts Bottling works well, 272,378, 381, 
38Q,406 • 
. Analysis, 274; 
W_oodardl C. R~, 233. 
Woolen Mills well, 272. 
Wright, A. A., 467. 
Wright, G. F., 467. 
ya.le. '444. 
Y.M. C. A. well,Ceda.rRapids, 246. 
Analysis. 248. 
Cost of, 412. 
INDEX. 
Yoran, M. J., 214. 
Zinc, first ii:' ma.rket, 18. 
ZircoD,103. 
Zirkel, F .• 93. 
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